Cell size at bud initiation shows the same relationship to growth rate in wildtype and petite yeast cells. The nutrient-modulated size control is related to growth rate rather than a change from fermentative to oxidative metabolism.
Glucose-limited chemostat studies of Saccharomyces cerevisiae have shown that this yeast exhibits two different types of metabolism which are determined by the growth rate (5) . At slow growth rates in aerobic, glucose-limited chemostat culture, growth is oxidative and there is a high production of dry cell mass. At fast growth rates, however, there is a switchover from a respiratory to a fermentative mode of growth, with a decrease in yield. The switchover between these two modes of growth was found to occur at a mass doubling time of 3.5 h (5). Recent studies on cell size control in S. cerevisiae (3, 4) have shown that cell size at bud initiation is growth rate dependent for fast growth rates in glucose-limited chemostat culture and growth rate independent at slower growth rates. The breakpoint was found to occur at approximately the same mass doubling time as the switchover from fermentative to respiratory metabolism. Consequently, the results can be explained as either a growth rate-related phenomenon or a specific response to the change in metabolism. It is important to be able to distinguish between these two responses with respect to size control.
To investigate this further, we examined a petite mutant of S. cerevisiae for cell size at different growth rates in a glucose-limited chemostat. The petite yeast strain, being respiratory deficient, is capable of utilizing glucose only by fermentation, and therefore, growth is attributed solely to a fermentative metabolism. We report here that cell size is a growth rate-related phenomenon; the behavior of the petite yeast showed the same kinetics with respect to cell size as those of the wild-type yeast in chemostat culture.
The petite mutant was isolated from S. cerevisiae X21801A by ethidium bromide mutagenesis (6 a digitizer tablet. Steady-state, glucose-limited chemostat cultures of the wild-type strain X2180-1A and the petite mutant strain of S. cerevisiae were examined at mass doubling times of between 2 and 10 h.
Our results showed that the petite mutant has a lower yield than that of the wild-type strain (Fig. 1) ; the cell numbers reached a maximum of 5 x 108 ml-' for the wild-type strain and 1.3 x 108 ml-for the petite strain. The dry-weight curve showed the characteristic behavior for petite strains of S. cerevisiae in glucose-limited chemostat culture (2) , with maximum dry weight being maintained for mass doubling times longer than 3.5 h. The percentage of budded cells was growth rate dependent for fast mass doubling times and independent of the growth rate for slower mass doubling times, parallel to the cell numbers per milliliter and dry weight (Fig. 1) . A comparison of the cell volume at bud initiation for wild-type and petite mutant cultures at different steady states (Fig. 1) shows that the behavior of the petite strain is the same as that of the wildtype strain. The cell volume decreased with growth rate for mass doubling times of between 2 and 3.5 h. For mass doubling times longer than 3.5 h, the cell volume became independent of the growth rate. Since the petite strain, unlike the wild-type strain, is unable to respire at slow growth rates, the cell volumes observed at these growth rates could not be explained as a response to change in metabolism. It is clear from these results that the size control must be a growth rate-related phenomenon and not due to the switchover from fermentation to respiration.
